Transcriptional and translational regulation of the splicing isoforms of the growth hormone receptor by glucocorticoids.
Glucocorticoids exert multiple effects on the growth hormone IGF-I axis. The GH receptor is expressed as an active, full-sequence molecule and a truncated, inactive one that lacks the intracellular signaling domain. We used the HuH7 human hepatoma cell line to investigate the effect of glucocorticoids on growth hormone receptor mRNA and protein expression. cDNA quantification was performed by Real Time Quantitative PCR. Growth hormone receptor expression at the protein level was studied by fluorescence-activated cell sorter analysis using specific polyclonal antibodies raised against the two isoform unique C-terminal sequences. Cells were treated with pharmacologic doses of dexamethasone (Dex 10 -7 - 10 -5 M) to assess its acute (1 hour or overnight) and chronic effects (7 days). Dex induced a dose-dependent increase of both the full (427 %) and truncated (180 %) mRNAs. At the protein level, Dex upregulated the full sequence more (183 %) than the truncated (126 %) protein. For a better understanding of this regulation system, cells were incubated with Dex 10 -6 M for 24 h in the absence or presence of a transcriptional inhibitor, actinomycin D, or a translational inhibitor, cycloheximide. Actinomycin D had no effect on Dex-induced upregulation, while cycloheximide blocked the truncated mRNA but not the full sequence mRNA upregulation, suggesting that this effect of glucocorticoids is a post-transcriptional event. After 7 days of chronic treatment, Dex induced a dose-dependent downregulation of the active receptor without any changes in the expression of the truncated isoform either at the mRNA or protein levels. We conclude that short-term glucocorticoid treatment results in an enhancement of the growth hormone receptor expression, while long-term treatment has a suppressive effect, through both transcriptional and translational mechanisms ultimately influencing both isoforms of the receptor.